Time course of flow-induced vasodilation in skeletal muscle: contributions of dilator and constrictor mechanisms.
The purpose of this study was to determine the time course of flow-induced vasodilation in soleus and gastrocnemius muscle arterioles and the mechanisms that underlie vasodilatory responses to an increase in intraluminal flow. Vasodilation was assessed during 20 min of continuous exposure to intraluminal flow. Both soleus and gastrocnemius muscle arterioles dilated in response to flow, although the magnitude of vasodilation was greater in arterioles from the gastrocnemius muscle. Neither blockade of nitric oxide synthase with N(G)-nitro-L-arginine methyl ester (L-NAME) nor blockade of cyclooxygenase with indomethacin inhibited the initial vasodilation (0-2 min) in arterioles from either muscle. In contrast, vasodilation to sustained exposure to flow (2-20 min) was eliminated by treatment with L-NAME in arterioles from both muscles. Both depolarization with 40 mM KCl and blockade of Ca(2+)-activated K(+) channels inhibited the initial flow-induced dilation, and the inhibition was greater in gastrocnemius muscle arterioles than soleus muscle arterioles. In the presence of L-NAME, prolonged exposure to flow resulted in constriction in soleus and gastrocnemius muscle arterioles. This constriction was abolished by endothelin receptor blockade. These results indicate that the time course and magnitude of flow-induced vasodilation differs between arterioles from soleus and gastrocnemius muscles. The immediate response to increased flow is greater in gastrocnemius muscle arterioles and involves activation of K(+) channels. In arterioles from both soleus and gastrocnemius muscles, vasodilation to sustained flow exposure occurs primarily through production of nitric oxide. In the absence of nitric oxide, sustained exposure to flow results in pronounced constriction that is mediated by endothelin.